Prenatal ethanol exposure induces the osteoarthritis-like phenotype in female adult offspring rats with a post-weaning high-fat diet and its intrauterine programming mechanisms of cholesterol metabolism.
Osteoarthritis (OA) development is associated with hypercholesterolemia in adults. Our previous study demonstrated that offspring with intrauterine growth retardation (IUGR) due to prenatal ethanol exposure (PEE) had a high risk of developing hypercholesterolemia and metabolic syndrome when fed a post-weaning high-fat diet (HFD). In this study, we examined the changes in articular chondrocytes of IUGR offspring induced by PEE and explored its intrauterine programming mechanisms related to cholesterol metabolism. Using the PEE/IUGR model, serum and tibias from female fetuses and adult female offspring fed a post-weaning HFD were collected and examined for cholesterol metabolism and histology. The results showed that PEE adult offspring manifested significant catch-up growth. Their serum total cholesterol (TCH) and low-density lipoprotein-cholesterol increased and high-density lipoprotein-cholesterol decreased; the osteoarthritis-like phenotype and an increased TCH content were observed in articular cartilage; and the expression of insulin-like growth factor1 (IGF1) and cholesterol efflux pathway, including ATP-binding-cassette transporter A1 and liver X receptor, was reduced. The expression of IGF1 and cholesterol efflux pathway was also lower in the PEE fetuses. This study showed PEE could induce an enhanced susceptibility to HFD-induced OA in adult female IUGR offspring. The underlying mechanism related to cholesterol accumulation in cartilage mediated by intrauterine programming.